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\ HA.NDOFF- IN A WIRELESS COMMUNICATION SYSTSM, SUCH AS 



(57) Abstract 

A method and apparatus for minimizing disruption 
durinr. a frequency search excursion to a target frequency. 
Tis niethcd may be preformed as psrt o! inter-fre^uency 
fcara-haritteff between cells or: different RF CDMA channels. 
The iwrhnd mirtrratee.'s seatrrs times by tuning s soiMed 
mobile station <,;02> Jo 8 target frequency arid collecting 
samples which ate tfert store! sr, a buffer (iSfi). 
Pilot searches and :?iioi strength tneasurentents fire not 
performed while on the target frequency. The selected 
mobile station (102} is turseil back to tbe original frequency 
and simaltarseoijsly resumes reception of forward sink and 
transmission of reverse link ecrnrm-rticstiens. The chip 
samples «!i!cctecl on the. target frequency ;tre processed to 
'diCiilate pilot strength. In another esibodimessi. the method 
uinimixess tlittupsion of seA'ife on the; currsnt fre<iu«isy 
diiiing the ivcqueixv seaich by increasing tiie sanousit of 
wotvff! aiioested ta other symbols contained in a data frame 
srsicaeteti by the seatcii exesirsion. This pov^er stscrsaFe is a 
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METHOD AMD SYSTEM FOR PERFORMING A HAND OFF 
IN A WIRELESS COMMUNICATION SYSTEM. 
SUCH AS A H ARD HANDOFF 

L Field of the Invention 
5 The invention relates fo wireless communication system, and, 

more particularly, to methods and. apparatus for providing hard handoffs 
between cells in such systems. 



BACKGROUND OF THE INVENTION 



In a code division multiple access {CDMA} system, the vast 

10 majority of handoffs happen between ceils on the same CDMA channel and 
use soft handoff procedures. On some occasions., the mobile stations need to 
perform a handoff between ceils on different CDMA channels where such: 
channels are at different radio frequencies <FR), often denoted as inter- 
frequency hard handoff. Such situations are typically, but not limited to, 

15 either a handoff between different operators, a handoff between different RF 
channels allocated for capacity reasons, or a handoff between different signal 
modulation technologies. 

Before effecting an inter-frequency hard handoff, the mobile 
station is directed, by the base station to tune to the new target frequency, 

20 measure the radio environment {e.g., pilot signal strength of the received 
signals, etc.), and report the measurement back to the base station. Such a 
procedure is specified in TXA/FJA-95-B and greatly enhances the probability 
of success of an inte.r-freqx3.ency handoff. 

An essential requirement of the measurement on. the target 

25 frequency, often referred to as "search excursion/' is to minimize t he- 
disruption of the current service on the originating frequency. Handoffs to a 
second frequency without adequate prior sampling could result in poor 
signal performance. On the other hand, sampling for long periods of time 
may cause the signal at the first frequency to be lost completely. The method. 

30 described below permits the mobile station, to minimize the search time and 
to limit the disruption of service. 
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SUMMARY Q* i HF INVENTION 

fh- m'v.ntio" ovo'c.-nej. *-<e isms rations describe^ aoovt an J 
ormuk.^ uddlioruil benefh. bv ou^Khng a m^lod ani jppaw^ tha; 
immrrrzes the search to &r jt-v»r hecuenev and I tjl> the disr :ptjon ot 
service Thi^ ui^Urtjo is applicable to all ryp^ of i>ervi*os {wiee, packet datn, 
lucuu .Ut*, signaling) the mobile stntion 1* ronm*. ;* ; to anJ doi«« not 
depf-n- on the n«-n"-PT o' ded^ated code channels asou^ed dp t-e to»w ird 
Unk and the reverse link. 

One ai-pect ot ih< ui.fi.tain elves- toef-wi-i^ a kevjuerev 
d.ange Loxrajii-j at a ttsf r ftalioi. sath ^ a Tiohde station 10 <^i^h froir 
rearvmg a vgnai nn a first heqnency to leering a signal oj o target 
in-cnenev; tuning the mobile ^tahor ie the target K--"!c*vy -;nd colic; mg 
and storing Signa: ^mple-; tuning lac mobne station to the tirs* ixeque\y 
and p^etomg the signal samples, and ttaitimilUn^ sjgnV sample 
processing xesult.- to a hasp statum 

In accordance w-tL ereth*»r embodiment of the inventor, a 
wirclovs comnjmcatior system is disdct-d herei i that irxli des a usei 
station, :>ueh as a mcbiio vtmon, having at least a txanwoHter eirruit, « 
rere?\er cm-mi and a mpnwij buffer The mobile Nation i« configured to 
i^cene a keqat-rxy change command fiorc j bdhc btation to Mvitch to a 
taige: frequency, to turw to the tatget fire juerwy and cottet au : stne hignai 
samples m th*» memory batter, to rune bad, to a first frequency and process 
the stored Mgtvi samples, and to trans mt maniple preceding results m toe 
ba«* stahori The mobile sfanen can be furthe" config.«-ed to mitm-mre the 
loss of feward and sevorse hnl s>nboK luring swth-hmg to the id^get 
frequency by moreen ^ the amount ef poww Allocated to die oihur bvmbols 
of a frame impacted by the witch to the target fro-jiustcv Tor- a.iduioral 
amount ot pov\e: to be allocated, ro the ;»>rrihnls not impdded by the svv uh 
!o Iho target frequoru v for the fra^e to s-p demodulate:? ss a iuncUoai of the 
t:rite -lie :nobtie vh non is at ihi targp- frequency, 

BR3H- DESCRIPTION OF THF DRAWINGS 

H iiv hguies, like -ekiener mjmbeis identiK s::roiar 
elomeias For ^a^e v\ idenftt>mg tne /jscnssmr oi ajny paihcular flown., 
tbt mui-; Kigruf-c.mt digd in a rcfen>ro_ na*nbcr r*fers to ifu t«jnre ni-mbci 
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m w n ch thai e^en is ~<r-t ,rt oil , e,i [t s ^ etie-t 2? * 5- ii » UixxV <x 
a*sd di^u-s^" .wtfi re- pec to FIG J*} 

MG - i Ijrfr.T* a tvf. cd urd,-^- eoornuox arion -3* e 1 iivu 
-an e r pi ^ il <-> m ^ ^tior 

Mr, Z s < blot \ cua<?r<.ra of typtA cofrtvnn.ni-> f'Mid 5 t 
n- rc e«& cOxiunuxt cat ^we r> ol HC . --n car em, o, the mvca on 

FIG J tninjs; iij^.i, 01 <a j^tti -i 1 1 iero -ea* ■+ 

exasrss.on. 

4 ^ f , Hovx>->t oi ^ ovtKxi toi p <i tonstrru; ~ 1 Aoen,v 
^aiat OKi »u~>xoi -u-ilei c i^bod'truMt o 11 e irv nf,rr> 

RG 5b 0 y ai_m oi pooei hist- t-t* riusT .tos me 

sue ot ,nd unk pow* r lev*^ rdat> - k> vit-jr fuxnu-ic 1 , ^ rcti 
excursions . 

HG 6 grvph o r pone vi r^n<- time tL<x* ifLMrax^ a t^et^e 
h ^k power min\ *e coornf seaxch excursion. 

CTG 7 if 3 lowcoart ot a roeikod ior nor^rzoing a irtquenrx 
M'tnh e^c-jsrs^n xv'-ik- mmirmyiri£ disr .piioti of senoci. m accordance w.Sh 
fnotbf"- (Lrabodimont ot the mvert oti 



DF r AIU-D DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

A wjnsie^ <~o xrouruc-'iiou ±y$hm, and m p-uU^da a 
method and upp*r«tus for nJin'mi^g search ex.aisi„n rme to a Lrget 
frequency an<3 JUsrupti ^ nt covert .tr'icr on an u^.gmabr^ frequency n> 
doscabed 10 df tad herem. in t.ne foliowi'og. desc nptxor, nmrw.roi,s &pec*H ' 
de*aik> are provided to giw a thorough "u<u«r»t*ndmg oi iiu jmvmtor 
One skilled in iN rvlevant technology howevxr, *«L ic^dHy rtc^gm-e iluit 
the ;Averlion can bp practiced with'vi th«sc specific deiads ot with 
aitana^ve -iVne:*fe or sU.f.s Ir other insuici.3 weli- known htructures? , nd 
methods ate r t ot >ho«wn :n ur» to avoxi cbficr.cing tt o invp*uicn. 

100 tfMt uoes ntuhiptt aaeus techzraues, Mirh is code d viwon rmtlfjple 
aaosi. tCDMM fnt cor.^nimc^'ng borw^^n u&ori> r-t usei <;UUoi ^ k <r , 
n'wbio t< 'cphoups^ ar»L> otll sstos or h&s^ btatwiu. In FIO 1, a niobilp k!het 
*ti^on 102 cc.aiAumt a-\>n vsta -1 bast' ^tatim conirolkr 10* by meano o* 
> v ot more rasf^&Utio^s X06<s, iCtob of ^coiar'\, a :o>eo r ^tan^n 108 
conrxivt c?tes w.t^ tlu b f ve sninn ^.oxr-olk r 114, hut b\ mo ins : 1 oni* or <> 



or moi- predUenmnF . a;td p^sontatc base nations t>uch as the ha^ 
stations tt~&& and 106b 

The ba*e st.iivw eomvLej 104 «> rnup ed ;o and lypi^ibv 
j-trkde^- irk -bee nr\i ^cvet^r^, .riteuiLy tor prov^u^ tester \ con*rc>: k 
5 theba^e „->taner^ Iff a and 106b The brevet , it t^n contmllo: 10-4 na% ai* be 
roupltd to <*nn communicate with othe* base «*a1o:i:». ai.a pos-yHv ever 
odvji Ki<it s^uoi. cei.ixolkr^ Tlv b^sc fetation cont oUet 104 is roup cd to a 
rao^lo sv/tmn^ center 1X0 that m t-n c couplet; ~o a ho. kvakon 
rearer 112. Danug reg^nanua «t racn usex siakou at the beguuuig of c rrh 
10 call, 'tV has-} fianon controller 104 and tfct roobite ^vxtd^ng cense; 110 
annate agisirni un signals r^o^cd from iat u«e- nation*- to d.sla 
confined m tie home locihun register U2, a& is known u Ike 
Handok.% nnj occur K -ween the ba^o «.t?i-^u controller 104 and othe- bat*? 
oont^llers, and over ^ >'weer Uu- moHit ^viMvng ee:i*jr 110 a»d '>UVt 

15 mnhde wishing centers a* u» known bv thoM skilled m technology 

VVbert Ihc jysfa-m 100 process * votre or JaU traftir -ads, the 
bast- >taUon controller 104 eslaH iMiiv. maintains, ard wtmi^tis *ho 
wireless link with tbe mobile siaucn 102 and the f ixi J Ptabon IDS, wit =o the 
mobile wrjtchmfi; rente t 110 e>taHb»hes, maintains, and terminates 

20 enrrrmimoatmnis wjSh a public switched telepho ie nerwork (PSTN) Wbde 
the discussion Klow h cu&os an signals trarusrmtted beiweer the base stakon 
106a and the mob Jo bntior> 102, tbxw sktlted n this tr 'Iinoiogv will 
itsrofiua.' mat the discussion equally applies io oiriex base ^tsons. and io the 
hxea.t.won 108 Th^ ifmii' 'eel'" ,ind "base station' are ^uextiUv u*?j 

25 irnerch<- ngeabiy herein 

Referring io FIG. 2 the motile stance 10 includes am antenna 
202 lhat transmits MgxuK to, and receives signal* kom the ha«e «tahon iOta 
A d\i|. lexer 203 piu^Je:, a fonwrd 'ink ckmnei or signal fro* tbe bate 
stakon 1Gt»a to a t^wbde receive system 204 The it-ceives spjem ZQ4 down- 

30 corner b* demodulates, ard decodes the received signal I ho recover 
system 204 then provider a p^dete- mined parameter or wt of i^arameteis to 
a qa. lifv * va*t'i> merit crcuit 206, ^anwiu* of p-uameteis t»bt ir.el^de 
nif^ured sf^n J to noxse r^tif ^SNa), moasu^-d seeewed o«>wer or decoder 
parameter such at> .symbol eiroi rati \an-^:noto metn- f or |-anry L n check 

35 ndicahon A monotv buk'er 207 can be included tor use with tlie snvenUon 
described hcreAP Additional dytaiLs rogitdn^ oporatior of the mobile 
«~*<-5iok W2 {an 1 the base siacon lU6a) ue tourtd, ror example so U - Parent 
No 5,oJ /26,«rxhtkd 'MI^IIOD / AT^RAn- FOR DFTER\Il^f\*J 
TUF RATE OF RFCK1VED DAI A IN 4 V*>KlABl - KA ft 
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COMMUNICATION S^sTLM." assured to the a;si^^ ot the L-tc^rt 
no erl:o: v jnd incorporated hv ^efcero^ here;n 

fK* rviaUx utf ita.i'-erreut oiraaf 20» seu'-u^ the r>=uarttett;rs 
iu>;n the receiver ^svm 20-1 lad dt*i -nines a qual-tv racasti-enent oapnl 
ot p^vun UvJ ot the rCLi-ived vignV. ^ e qualm- mea^uxn^nt o^ko 20fe 
cao general eircrgv pot hit ,'Fjj) .« energy per symcol cieuj-urereorts 
in ; i portions cx windows' o. e«ch xr< ro* tVIerably, trse e^e^v oe-- n 
*norsy per syirb.j ni<vi\i> remits an -onr^hz*.d ie g 'i«/X 0 } or 
"orr^l <vo and include mt'-rte, ence :\u ;orh e f-"-/X{j, a« 5-* known m toe 
art &as*d on Uk'^e i.it^remu\i^ r -ne qiuUty tft a center i . ircuu 206 
pn,d ai.es d power Wei *'a.na! 

\ ^ow^aonirol pr. .rosso t 20, receive ire powe. i(\--i Mg-"J 
Iron t^e qralnv snL-waretoeto- ciiM'l tempi^ tbt signal :o a 

thresroid, ard piodnc^ a r-owf r contn> ~cwi£ t basee on *V co a f -.josor. 
K.eh powe* contioi mes*ag* oan ; nduaie a change ir. ponvr io; *he roiwaid 
imi sij^nal Alternate! v. power »oitrol process. •<* 203 puOutes power 
control nv-sa^e« :enre<vj fun; the abnomio power of tfte fetx-vod Mtwafd 
imk ^<n\d, as s known m t\v> art 'lu po\*tr contn-1 process? 20* 
produces pt^fetabl* stveia" (e v . sixteen* power reidio* messages ui 
response h scvetal power Wei jugrwil* ;v frame Whtie the quahH 
tr easement ^rcuit 206 and power conriot precedes 206 are general^ 
dt-.icnbed herein w separate <or\pone lb, such crmpoeenfc ran he 
iuopoathicaliv integrated, or the operations ptrformen hv su.h components 
can be p*>j termed hy a single nirrcpttvessor. 

A rtoWe transmission *y**em HQ encode*, modujan<» 
amrhhei, and up corxwrts the | o^vcr cu«trol tpe&sage* , wa the duple var 203 
and the antonna 202 in the JIusUaied embo iiment, fbe mobile 
lrdnj.mibsio i svsiem 210 prtmde^ fht. power c^a-:v, ires^ge m a 
pred? ra-mmed Jo^aUott an oy-j^.'ug rexerse UnV tr«ine 

I be mob^o irnosmis^on »y-?tpm 210 aLo reot^ves rov^-be b.nk 
uMh da.a, huv-b a& vob.e or ^tneril computer data, fro a tl:e a?er of the 
mobJe «^A?n The moHio transne^.on b>^cm 210 >-oque&^ a ^atiicular 
service I'^ciudnsg po^er/rale't trotv the base sianon lOfra h^sed on *he tra-'ne 
dati to hp trans; J lied in par-iculai, the mobtk- rrarsmi^ion systom tlO 
t^qu^sK baadv^'dth a!loeo*Ton appjopriate ror IIlc parhenlar se-vio The 
ba&j stanou lOna ■ -«en bchtoulc-* or .Uouitrt- brJid^vidth (pt ^pr/vate) 
source- basjj i n "ecut^U f he nw»Jc ssafiOo 102 and osbe: use-i> to 

jpuru/c -uc." tenure aliocauoti, gn^ povst^ eon^tr-^mK of *hi isy»t*.tv: 
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Thus, effectively managing transmission power in the system will permit 
more effective bandwidth use. 

The base station 106s includes a receiving antenna 230 that 
receives the reverse link frames from the mobile station 102. A receiver 
system 232 of the base station 106a down converts, amplifies, demodulates, 
and decodes the reverse link traffic. A backhaul transceiver 233 receives and 
forwards to the base station controller 104 reverse link traffic. The receiver 
system 232 also separates the power control messages from each reverse hnk 
traffic frame and provides the power control messages to a power control 
processor 234. 

The power control processor 234 monitors the power control 
messages and produces a forward link transmitter power signal to a forward 
link transmitter system 236. The forward link transmitter system 236., in 
response thereto, either increases, maintains, or decreases the power of the 
forward link signal. The forward, link signal is then transmitted via a 
transmitting antenna 238. Additionally, the power control processor 234 
analyzes the quality of the reverse Hnk signal from, the mobile station 102 
and provides appropriate feedback control messages to the forward link 
transmitter system 236- The forward link transmitter system 236, in 
response thereto, transmits the feedback control messages via the 
transmitting antenna 238 over the forward link channel to the mobile 
station 102. The transmitter system 236 also receives forward link traffic 
data from the base station controller 104 via the backhaul transceiver 233, 
The forward link transmitter system 236 encodes, modulates, and transmits 
via the antenna 238 the forward link traffic data. 

Unless described otherwise herein, the construction and 
operation of the various blocks and elements shown in FIGS. 1 and 2 and 
the other figures are of conventional design and operation. Thus, such 
blocks or elements need not be described in further detail because they will 
be understood by those skilled in the relevant art. Any additional 
description, is omitted for brevity and to avoid obscuring the detailed 
description of the invention. Any modifications necessary to the blocks of 
the communication system X00 of FIGS. 1 and 2, or the other systems shown 
therein can be readily made by one skilled in the relevant art based on the 
detailed description provided herein. 

The closed-loop power control system for user stations, 
including the mobile station 102 and base station 106a, dynamically adjusts 
the transmit power for each user based on the user's propagation conditions 
to yield the same frame error rate (FEE) for each user for voice services (e.g., 
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a 1% PER). As noted above, many users, however, may requ.est 
transmission for data services in lieu of voice services, such as facsimile, 
e-mail and genera! computer data, all of which are insensitive to delay but 
require a lower FER (or lower bit error rare (BER)). A user may even require 
video services, which not only require a lower FER but are sensitive to 
delay. The base station 106a dynamically assigns transmission rates based on 
requests from each user under known techniques. 

Under one CDMA standard, described in the 
Teiecommumcations Industry Association's TIA/EIA-95-A M obile Stating jp. 
Base Station Compatibility Standard Fo r Dual-Mode W ideb and Spread 
S pectrum C ^I.y.Igr.-Sj^atem, each base station transmits pilot, sync, paging, 
and forward traffic channels to its users. The pilot channel is an 
unmodulated, direct-sequence spread spectrum signal transmitted 
continuously by each base station. The pilot channel enables each user to 
acquire the timing of the channels transmitted by the base station, and it 
provides a phase reference for coherent demodulation. The pilot channel 
also provides a means for signal strength comparisons between base stations 
to determine when to hand off between base stations (such as when moving 
between cells). Recent CDMA modulation techniques have been proposed 
using dedicated time multiplexed ("DTMP") pilot symbols. Under the 
DTMP approach, separate pilot symbols are time multiplexed on each, user's 
traffic channel. Each user sequentially de-spreads the pilot symbols <and 
information symbols). There is also an alternative common code 
multiplexed pilot {"CCMP") approach, wheie one co-channel is dedicated to 
broadcasting a pilot signal No pilot symbols are multiplexed with dedicated 
channels, and. all users de-spread, both the pilot symbols and the modulated 
information signals in parallel. Such systems are described in more detail in 
U.S. Patent Application No, 09/144,402, filed August 31, 1998, entitled 
METHOD AND APPARATUS FOR REDUCING AMPLITUDE 
VARIATIONS AND INTERFERENCE IN COMMUNICATION SIGNALS, 
SUCH AS WIRELESS COMMUNICATION SIGNALS EMPLOYING 
INSERTED PILOT SYMBOLS, assigned to the same assignee of this 
Invention. 

Inter-Frequency Search 

Referring next to PIG. 3, shown therein is a diagram of the 
different timing involved, in performing a search excursion. While FIG, 3 
would be self-explanatory to one of ordinary skill in the relevant art., a brier 
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explanation is provided. The reference t searr; |-> corresponds to the time 
required to collect the N sample? on Irequency f2. The total time will be 
"search P 1 ^ time it takes to process the sample? after returning, to the 
original frequency fj . The times t Pvrah and Settle correspond to the time 
required to switch and settle- at a new frequency, respectively. The time 
period of N s x T c represents the sampling time tor N^p^J and t proces8 
represents, the time to process the samples. 

A method for minimising the search time to another 
frequency can be described as follows: 

First., the mobile station is currently demodulating an original 
or first frequency fl. An inter-frequency hard handoff to a target frequency 
i2 might be required, such as when certain signal quality measurements 
(e.g.,. those noted above) fall below predetermined thresholds. When 
reporting such dropping quality to the base station 106a, the mobile station 
102 is directed by the base station (e.g., via a Candidate Frequency Search 
Request/Control Message ("CFSCM"}} to perform s search excursion to a 
target frequency $2. 

The mobile station tunes to frequency f2 and collects N chip 
samples (a chrp bemg one bit of pseudonoise at, for example, 1024 bps for 
orthogonally encoded symbols). The samples are stored in a memory buffer: 
the mobile station does not perform pilot searches and pilot strength 
measurements while on frequency £2. The mobile station tunes back to the 
original frequency fi, resumes reception of forward link and transmission oi 
reverse link, and processes the N samples collected on frequency f2 
simultaneously. 

The mobile station processes the samples collected on 
frequency £2 using a searcher that processes the stored samples while 
simultaneously processing the signal received on the original frequency fi. 
The mobile station reports to the base station the corresponding pilot 
strength measurements from frequency fl. One of skill in this technology 
will recognize the searcher referred to above and would have the requisite 
skill to provide or obtain the same. 

The foregoing method is illustrated in FIG. 4 as a routine 400 
thit begins in step 41.0 where the base station 106a transmits a frequency 
change command to the mobile station 102 under a Candidate Frequency 
Search Request Control Message as denned by TlA/HIA-^-B Standard 
incorporated by reference. In response to this command, the mobile station 
102 tunes to the target frequency f2 under step 420. 



WO 99/4 1 §34 PCT/US9MB088 
9 

In step 430,. the mobile station 102 collects signal samples at the 
target frequency f2 and locally stores the samples in the memory buffer 207. 
Under step 440, the mobile station 102 runes back to the first frequency fl 
and processes the signal samples stored in the memory buffer 207 under step 
450. Note, steps 440 and 450 can be performed concurrently. 

After the signal samples are processed as described above, the 
mobile station 102 under step 460 transmits the signal sample processing 
results to the base station 106a. 



Mini miring Impact of Search Fxcursiou or Curiam Frame 

When tht r.iobit Nation hnifs to aoorhex s-^qn^nc^ f2 r- 
peiKjirn an inter in-aueru v seateh ;orward \m[ symbol* transmitted by ;ne 
b*ise sranou dm\ng the t soruc h perr-d c s:uv?t be reee-vcri by the meb.Ie 
«.-ahor.. Similarly the mob:h> stanon does not hansrmt ,1utm h hdA 
the base stanon lotes lewr^o bnk symbols dunng the f^tch time ported 
lo n.hnomze the impact o* this, loss ox* both m? current foivvaid «tni reve>sr- 
knk frames, uV mohde a-\i hue ^tatsorts increase the Amount of power 
allocated to the oth&- symbois the to-ward-ertur corracaon encoded and 
interred tome of symbols imparted by the stanh excursion, hot the 
franv to be Jemo(hu.-tted coiratly,. nV pdaUiona' amount ot powe: xequmvl 
tor symbols not impact* J by the seaic"- excursik.n «s a function oi the search 
excursion time tseatch as noted herein 

Forward Link Vower Control During Sear h Visit 

hi overcome the loss of totwaid link symbols during the 
^ecrch have perkd, the subtle station increases the tatget %/N u ol the 
forward lad- ciostJ loop fa<-t power coxrtroi bv A target d & 

Thiv 'iew target JVNj is K power control groups {FO> 
before ine search excursion. The req;.nxed iturrH r K of previous ICGs 
af feci rd before the search excursion and the required ioaea^. 1 in hn^ei 
i\/K 0 {A target) dep-nds on the dun-Hen of the in-arch excursion is t a*ch 
the longer t^rch is, me Lngt,r K ^s a icsu.1 of the incvase m the target 
Eb/No, the forwvud lh\l power wdl tamp-up prior to tV mtpr-fn-qvency 

^ illustrates the ^cceswon of forward Mid power h veh- 
r.'latfd lo an inter trt qnencj search excnrsior Although FIG 6 is ^elf 
evptamtnry fe ont ot orcinarv sHK m me telcv«-n <-t, hnei f\pU\^k\"\ is 
piovided A't<-*- the search ex..nts\3r tne mobile ^rar^tt 102 resunu; 
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demodulation of the forward link symbols of the current frame. At this 
stage Ihe mobile station 102 knows the total symbol energy received in the 
current frame and can compare this to the required energy per frame to 
achieve the target frame error rate. The mobile .station 102 can use this 
5 metric to increase or decrease the target Eb/N 0 for the remaining power 
control groups of the frame. It the search excursion expands over a frame 
boundary, the mobile station. 102 may increase its target E{,/N 0 during the 
next frame to make up for the lost symbols in the first part of the frame. 
Details regarding closed loop power control can be found, for example, in 

10 LIS. Patent Application Nos. Q8/?52,m) and 08/879,274, entitled METHOD 
AND APPARATUS FOR ADJUSTING THRESHOLDS AND 
MEASUREMENTS OF RECEIVED SIGNALS BY ANTICIPATING POWER 
CONTROL COMMANDS YET TO BE EXECUTED and METHOD AND 
APPARATUS FOR POWER ADAPTATION CONTROL AND CLOSED- 

15 LOOP COMMUNICATIONS filed November 20, 1996 and June 20, 1997, all 
respectively, and assigned to the assignee of this invention. 

.Reverse Link Power Control During Search Visit 

While searching on the target frequency iZ, the base station 

20 106a will lose communication with the mobile station 102 and will not 
receive symbols durmg the inarch tune period. To overcome the loss of 
those symbols,, the mobile station 102 can increase the total transmission 
power on the reverse link by a quantity A 3ca rch «H. The quantity A searc h 
depends on the duration of the search t sea rch aiV -^ corresponds to the 

25 additional required symbol energy over the remainder of the frame to 
overcome the loss of symbols during t Siaarcrt and still permit the base station 
106a to demodulate the .frame correctly. The base station 106a can inform 
the mobile station 102 or the maximum tolerable increase A & earch ^ *n ^e 
message directing the mobile station to perform an inter-frequency search 

30 (e.g., in the ("ir'CSM")). This value can depend on the maximum tolerable 
interference currently determined by the base station 106a. 

HG. 6 illustrates the succession ot reverse link power increases 
during a search excursion. While FIG. 6 would be self-explanatory to one of 
ordinary skill in the relevant art, a brief explanation is provided. During the 

35 inter-frequency search frame, transmitted with a power increase, the base 
station 106a will send down commands ordering the mobile station 102 to 
reduce its power. The mobile station 102 simply ignores those down 
commands until the end of inter-frequency search frame, as shown in FIG, 
6. These up and down commands are represented by the large dark arrows 
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602 Mi jvsOT^vel, m HC f 1* the KHidi e^ur^ors % \r« u.'i * ve: a iratru- 
bound in. she ^obH^ -aauoi, 102 ciu ircro-M ioUt bansme powei 
dunng tho uex* irf.tj* -k a hslvo- x,jvh- to rlui* tvti d above to- ove!ov t v. 
the ioss wf tht 'vja ^vnifx^ ot f 5 x neet :r.w Rfgi;!,v powo ion:rt\ 
-esunc -> alto: tin iramc b<n iidas\., a<- show, r ,r HC ■ 

Thwt. thi nieihod dost nbed previously wit^ i expect to Hl> 4 
w'' ht nor.dt-d to u>-u n.umerrnptjd .ornrt^ncatior luring a aea^h 
exeu-sion «IC " sl'ov.c -he i^psc: rht jrod fittl ui> ttod, oemn'r^ vvdtt 
step 710, \vh'-v the Kse oUhor 106a ha-iMnds tie treqnenev change 
c wiroan : fR SM) .o iae rtebik statson 102 

Fetofe She mj-xk vanon 10i bine* to the ta:^et hwaene tlv> 
t ir$x¥i ,'M 0 oJ trie toma^ Meh < l^si-Uip fast power coutro is mcjra-ed 
ij^ri a lust ievei to a $e* v>*id levU a» d^enbed abvve Tht rohi f &-alioi 
102 irk reas* & tne ;ot- < tran^rmsSvOr pow-r on :ht tes't ri>e bra, ny a omEiti-\ 
h dii, as a iso d,^ foea abo\e *nd iUus**xted m st*.p 720 

The rrohik< station hVn iuneb lu tN target trcnaeit-v and 
co*l tfs '^f. i aequenev Mguai sampbs such as cho-> <-«Jipk J«ta, « *d hto o* 
t>ie : .gudi samples ir the rrerooiv 2G 1 ?, unde sttps 7 30 "4€ 

h> ste:. 75Ch rie mobile station 102 ttuio* back to the fsrs- 
f-pquenry whpt* rhe co"l->euon o: & ,gnal sample* *b complete 'he mobd; 
ssahets 102 processes tht. stg-na! samples in Ux irereory butter md tu*umc<* 
corm u-ecalion with the base stiton 106a at the tirsi heq^ency :i Ir 
iostunmg cori.-numctti^* the ircbUu station 102 adjust fr iic target K^/N 0 
of the -emammg powi-eotsho. gnsu: •> m the frair.e, nnd then t* ds.it es the 
target Cb/N,> by A Urgf . t and rhe revt~~s>e huh total tranw us^ion power 
-esuirub rep'itfir eontxx>J, 3f> Uii.Mr.stod -n step 760 

finally, under 78U, the &-gi^i sample pro'VSoing Jesuits such as 
at t^t lot stien^th i\o surernorsts, arc tr^nsmtrted to the bas<-> $Ut t «\ 

The -ia&e stahors 106^ a^d the -tobde station 102 cvei -ic 
ccirt-.p-nrpo to i-xcnptoh Oio torogeng pioccs*. S"jret ecde to accom^h/a 
Hv Mr^un, cjji be teacily g, nerved b> :ho«f ^ o:di"di\ -k-R t.i t l v t ^ 
teeh,\o'o<,>v ba-^i en t-e nelided de<M:nptjon provided herein 

Whde i ^TCieried et^bodtment o' the tnv^nuon has been 
diusuaied aud iic^cnK d e, x* s to be vnderMoc i thai variors eh^nge 1 " 
,~n^ bom. dp rem wi.'ioui dor siting ho.* the sprr and scope ot Uto 
menibse { oi example, *:ie r^o^iV ;siauo;t 10- can ti«*> tre o* ds >^tg 
tot.e me si t^ ^ eet a ^t'.rtn-g '>ossroK withni a in. ne r« p*r fosm he tnt-j v 
frequ^T s^i'ch I he i~ao.de stad 10?, c m .-ek\t -t rat^om /aao:i p. no i 
vjc^i the *x.tt* hequenev scath \»\>-jKi typ-c tUv vot * A p?nd ovex a 
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bane R-indomi''m,; the Sv.v*vh evu^jor poMUn- oeHveen ddteteu* 
.votVe •jt.motio v^K icducc t-ie re\etso bnk -picrxreoi.e aid -w V iecre^e 
ihc to:ai '>owu iequireirent n rhp tor,\a:,l >d O-n-vmentV the 
iovrr»tjin ^ -o tip luriie i c*t v by the sk.o:«- ot +ae rlai-us d < - 'oJ.w 

Abiough stvr.fic "mhodiricm<- ui, ard example- tor, iho 
imenbou aie de^ rdvd hetem tor Ui^ttatn e pcrpo^es, \^\ } ^ equu'Veol 
moz Jn a tons cr uu-ule wu^osu <l<_p*5-tm c ; :;or. th« scope c r the 
unmt.on, ^ wit K r*fog:n2fcri bv fiw ^"iUed n tV a-fe^aii* art K>r 
oa.e-l erdx doviVb are ^eneralh shown arc d^crbed a* Vn^ 
rnpknenn ii -r. MjffwiTt ard p t rfe-'Ted b\ « pi ' t*soi Si.-n i to c.\t» 
honored op -ur su t<:Ae vonipi tot-rwUdbV med u;r, ^ich a* utvrocod 
stored «i * ioni^ nductr r oMp, ^np^ icadabjt d^k, or ru^nloaded -.lid 
ftoied from 3 &*.ivet. The mvcntitm ,x«"M dually be j:rplem**riod -n 
na~ rue, s^ica 0^ by <- L»SJ -^r ASIC 

Tre tei"htngs provided he:e?>\ of thf- „nx vrdia a- be ,i->phed 
to oihe. co«vrnuiwc;»tu>tK> systems, not rw-essauiy *te ^lus.r^d 
cflPin^-'waho-i «.y«:«»oi di^ovn? » -J-cvo Fo* f A m pie, wMk> tho invention 
has beer gt*Kiar> dcwrtbed abovr a-> being v^loye- h, dv CDMA 
rortPtun.crttt.ni *yMem WO trw invention is eqaalh, apphcabU- to oth<=r 
digital 01 ai,uos^eIbik! cjm^uwcrd ou ^y^rrnb The invention c-ir be 
«ivd.teJ *o empey tofecto. of the s^stwns circuit*, a d « nc*»pts of the 
vanou* pate-nh- and sUndaitU descubed aoc*e, all of wh* h mr^q v^ted 
by reference. 

Ht^e and orhci hanger car be 1 wde to iiu. n^'into t in heht 
of the above tk tailed descr.phuit hi ptnera , felow in ^ damn, the 

tjnnj. should not ho consfneo to hntu Uu; n\ fr Uon to the specie 
ecnKkh nerts di-rlosed ji the ■.p^cshcaiion ,md th* .lamts Ac enrdmgly tiw 
invenijor is not Iiriited hv ttu» disck^^e, hut «rutead its scop^ ir to be 
determined emrely bv th^ fn^ iowmg clairij. 



What is claimed is: 
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CLAIMS 



i <\ roet K Ge for rjnrum /u.g ***>qivrt\ se.vch a warden 

2 i -iiri'n'Mtv.n ^^iOi^wingd^H' ^.tsor e^Lhangr^g- ~nr.sruxuc< Lor^ 

*vih a ba* htaho^, 'h. nu.'*ioJ tvrnpnwng 
4 reeenmg ^ Lv*.ueuvy ib<>nce co^mdfi a"ftV use. <^f'on t owitcri 

iron nvt^iop -agaaK on a.i o? tgrru^ treq i<"' e\ jo rv.-vi v*rg _-^;uVs? on a 
6 target frequency: 

'■uasm; jbe ustt station to th_ Urgent rn qtvri' % and co to rim; jp v ' 
8 «orr.f aignrJ ivmpi< * front Me t-agei tixxpn ru v. 

tunmf. 'he usex -*t^t m to the org u-J frprueiuv p?oec-y=i.ig ;br 
10 stored, samples: ana 

ttan^fcnr ^mru.- pic^^ u*jJs .c> a ba*e sUuon 

2. A src. hod Ur pprto-rt r.g irjqnencv serucn es.usrs>oni m a 
2 wavier <.( rorn-tutaUoru .system having a <w>ieeh-d user <*t tl hon ,nd a i>ise 

ssatior I he method ooipp-^mg 
4 Itdnvmtrug a contn^rucauop from a ir*sv station tVut dro ts a 

selected user station -c perioral i search exenrsio to a t*u$et 

6 frequency; 

receiving th« u^unv^'du at ire ^eiootrd xw?i statior an J tunmg 
8 -h* 1 setoded user stahor s-o .he Mrget trerufn--v t-.om tomvrd aui ttveise 

contour, caucus on »»n on gin a' tl. .uoncy; 
l5 5 oOilr.t.ng signal sample cat* at ih- w:gt-t frpqarncv a \d Ptortnf the 

signal iimp> dat-a in memorv m the Reeled us*-- station, 

tuning the selects-d u?»r -.taiiou to rcjutn. 1 sorw^rc and xevetse 
corcnvmK^Uoco. on the rngiv?' uoqn na while processing the signal 
14 sampk daU iu detetmrre pdot strength measurements; and 

ttaru>rnvtnog the pilot strength muasaremente from the elected user 
16 srahot* to the bast. sUuon 

3 Thp method o* c^arm 2, vhorrin transmiitrng a ro-quencv 
2 change commwi trout the base station further comprise* nansrnidmj; a 

maxunum toW-ihle increase in rhk. te\et«?e hnk total tnw^m^on power 
4 from the user ftatioo., and wtVj<?m tuning the user station ironi the original 

uvqu^x-v to the tirget freqoeooy foUhcr asmp-ise* dctern-.uux^> 'he 
6 dus-tior. ot the sea-ch excursion tune, d-tt'rrihn^^ the required narohe- «t 
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pt«\vt: -untu'l g:rup* and tesvud a,vd re^tw links -ActwH *h" ^earrh 
8 tv.j'viou, ^releasing -h* Uiget ] y'N £l ot rfv ton', aid „.»seu k^p ia&. 

pprt'pj e>r^:° i« *ne atKMoo pto.su ctmnrc; moud-, *nd irvuasmg ;he 
10 t^vc^ LtJs *.-)U Uun^rr-v.or; pwer at the user ,>nhen r v > a let el grea>- 

*n.n m*> rwOTiin 'oietab t v» vea-- pi^ to a,- -earth ->\ u<vw <.nd 
12 »vheu r tu^tng <fe ast* ^K,'*n a.<n the tvget hequerty to the t-.jxiAaJ 

-^Muext. > *jrtUr 'ompn^s a^juv-ae Ihu t<*iget*V\ 0 „i liv v-wo^d huk 
14 e,Wd oop r^st pow t .e^ro* -or tbe -enij.nmc powr ^truJ ^rcu^s, j-ul 

n l^irv^tht averse kal L,*a f "'^uvs^ton now. v ; level it the use: ratine 

■i TL<> reethod ot .Ian. J w.h «?w huvng Uu u*i *tt,tjor to a 
2 t^get frej^rj y h i--k» - ciuc - a^uc.ng :hi v«r i,tdx:on ai.^« ljv'N 0 ot 

the k^.-d unk fl^c-d-vjp fa< p.wex corr^v and uurtvsir^ j^-eihe 
4 Un> tot.K dans-ra^ior rovver a* the statu*" a.:\d %,-tbei whe-eirs 

run:ns the aset t.-.ati'M to the vrgmrJ ^eqj^cy tur+rw {oi'iorA»« 
6 decea ire the ic%'or.*e hnk tota! Uan^vi^jon pt <*«•-, ad|o?tng the u»p' 

staton target rV'N tl ot the tot ward hnV cU*ei-\oo~* t*y po\*et e^nj-.d 

b The mrthod ot chm~> 2 wneaan aming the user on kora 
2 the cng.nal fijrjuexuy lo the tntgo; in-c,wicy turdter eotnpus^s nejoa<-mg 

the u*er statin* target L[,/N 0 ci trip forWd bnk oios«d*ioop r =t tfl«n 
4 tO*t*rol by an er oim- *hal is u tuoxt.nn of * earth evrursjon time to cause the 

Iouv'kU power *o -crease prior m Ue user s-atKn tuning fc> tne :atgu 
6 freque>K\ rnd mn rasing the rew^e "utk >oldl Uaot usston nowtT lo a 

Vvel c>t itrned fay t*v ba^ statin a^I cornmuu^ud m tbt t*eq a t r.c^ 
8 rh^r^e ef-rrtnand, r.nd; the hmjag oi t^e u^ei sta-ion ^'ont the target 

t'tequ^ncv u« the ongm-J fre^ex^y fj'thei coirpnses adjusting tS" -arge; 
10 Ht/N 0 ot rem, iwnp- powt cj wrol group* or a rec 'ivcd irl ne at^: wducu'ig 

the reverse hnk toj^i ttanixnjss:or! ->nwer or th« ^sk.r t, ration 

6 TU method of c'-un 2 w^e:ei t rtceivmg Jw eorr:iu rtc^hon 
2 ai.d rurmjj rhf needed i^er stat o - futtnp- coctpr^ nrivasng th»- 

amnunr -><■ rovver ailoe^tod : v < otiet s> "mols oi 3 rre mpa^tcd bv the 
4 fiecaencv search exousua' u« :an T-\j^e tho efte^t of tne ioss t f f<n^-hxc „md 

merse hnk svmbo^ dar ng the fteqaen. y ^>a: "h lk.inoh 

A w.iele^ conrvtncja^n usei sunot fcr e\chanj,>n5 



WO 99/4 I $34 PCT/US99/03088 

.15 

4 means for receiving .signals, including means for tuning to selected 

signal frequencies: and 
6 means for sampling a target frequency in response to a frequency 

sampling command from the base station, the sampling means comprising 
8 means for storing the target frequency samples when the receiver is tuned to 
the target frequency; and 
10 means for processing the target frequency samples, the processing 

means configured to process the target frequency samples after the receiving 
12 means has resumed communications on an original frequency. 

8. The user station of claim 7, wherein the receiving means is 
2 configured to minimise the loss of forward and reverse symbols of the 

current forward and reverse link frames by increasing the amount of power 
4 allocated to the other symbols of the frame impacted by the sampling of the 

target frequency and adjusting the amount of power allocated to the symbols 
6 not impacted by the sampling of the target frequency. 

9. The user station of claim 7, wherein the receiving means is 
2 configured to minimize the loss of forward and reverse symbols of the 

current forward and reverse link frames by increasing the amount of power 
4 allocated to the other symbols of the frames impacted by the search 

excursion and adjusting as a function of the amount of sampling time the 
6 amount, of power allocated to the symbols not impacted by the search 

excursion. 



10, The user station of claim 7 f wherein the receiving means is 
2 configured to overcome the loss of forward link symbols dining the 
sampling of the target frequency by increasing the target E b /N D of the 
4 forward link closed-loop fast power control of the user station. 

31. The user station of claim 7, wherein the receiving means is 
2 configured to overcome the loss of forward link symbols during the 

sampling of the target frequency by increasing the 'target Eb/No'of a 
4 predetermined number of forward link closed-loop fast power control 

groups prior to sa.mpb.ng of the target frequency. 

12. The user station of claim. 7, wherein the receiving means is 
2 configured to overcome the loss of forward link symbols during the 
sampling of the target frequency by increasing the target E^/No' of a 
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^dctnvinis n.mki t( iouvar- lm\ do^o-ioop id^ prwu ccaiio' 
gto .pt> rrot to ^a.vajug o: toe *z\&> m ^:c~)cy, \. after salary c: h> 
tsrj?" lrt\v:on^ adjusung .he :u^t ^v'N o: ih remam ug oower funnel 
grouos m the frames. 

*3 The use-. $Le\<o of < wnrpjr the u.eo'?n^ •rp.ns ^ 

rorttgt jed H '^e^oiii t_> !o-3 oi .oiwa- 5 I V ^r"io^ (..crag H n 
a'mfa. h o. ttv w&i 11*. umv H irc-t'A^Wi- tK iar<»* F\/\\ f ot a 
p*edrH..< 'vrx d rumhet .f io.ward bik ckv-^i-loo'" i\s. power <onb^ 
croup* ptk* to barr.p^ «* tv-gei f c,ie rv «nd a^ei s^rrptuv he 
\ iruMje*vy, adju^" f : tHc tng t : Ffc/\, nt t?x remain-^ pcnvei mntrW 
S*vujf»s jr the ?r.ru^ ro"apa - io<, total s> tibo tij->jv tea ivoJ m uie 
acton' ;^nu, ujto the ^"ui:^ u^-gv pet A ao^ to ic.u'\f ;<■-<>- frame 
error rate. 



M The usu Nation ot >-h m whetpn. the .OiFjvng mi.an<5 b 
rorttgtired U ivc:_opk he to*3 oi forwat* 1 symbol durug t«t 
banu'lu^ the t^get <ie^uenw b\ mc-ej^ the iar*.* F b /\/->t a 
pECdc waarcJ rurthrr ot forward hnk closeu Ux>r> tab., power .o-itro' 
g..>upa pruy- h» rh*» r.a*rpbng ot the »a;& L <i .'-equejxy, anc after <-he «.a-rtpJKg 
rf the -STgr fjxqutnq, adjusting the u get Ffr» 'N 0 \>f the tanning p. 
co-tttjol ijoaps titL ironv-i by o np. ring tot\l s\m!W Clergy kc< j «n 
the ctnteol 'ian>t w U tht reo^rsx-d energy pei tramp u< achieve tirget 
fi t >3i>t enox rare tiv receiving ^aea >- n t?Kt eu injured io u.crt^e *he tota. 
It*. teii^m, p^wr on the icvoise ^ru. l - xOI to sa.rrWtg of the ta:gct 
fiequei.LV to « maxtr-utn U^ejabh' Ipv^J us det^rmired by tiw b^sc* sta-op 
and c«irvi«w«tcated. io the u^r s^a-wr par- of the sa-rp'rru; coir^^nd ino 
re.esvmg » ^axv> furtb<-r ^n'igu-ed to jgncr coc^if^ds fro ft b«t*«? 
c:ati^" to rrdMC*» tH> to-al ^ausxivssiou po^tr duing t c sampling the 
target frequence and to ;vsun.<> notira. iotal tr^mtosx ^ p>n^er conaoi 
it tor th* U:>t ^t^me boandrirv 

15 ^ meiuod i^i hard-tieqavjiifv hmdjt* ;u a wtsekss 
cc*Tntr.«rucalioi.!» sv.4en^ having a u«** ^a-io.i e^chdng ng coro »utticfitu>r*» 

ht-»^mt*'ng a co,«Tr>*jn?ra jo.i .:jr. *rv alntn-r that airect? tn. 
U-sW Statu 'Is "fi 1 ^! a r-'syei ^.l^'q^erty, 

teoPu;ng a. Ltr ns^ ^>tat\>t the lon^umctKm fr, m the ba^ >i t^oti 
to m a t^e tri-vet heox s. x 



u^-K-ed 5 ^ f ho seuch ./ .^t t »jget '■'^ jivk\ a -H utcu ^Tg ne au< t-n. o 
10 vvso <» Kx >t\1 -h oUs2£ ira-tv s mbo - ^fn ed U Me sot\Ji o *1u 
target irecmency; 

12 -e lKuv „x -a *"^i|vUT. v to <, gual t- "Die- ho M:oT-g E ie 

-j<Td sd-rr i" ~i>^Oiv m dx n^et ofctio" 
14 c°um • ^ ico tsoni, no < j,» n*' su^ien v ts*i> .'<x.e^"g 

Me nigral .-.rip,*- au^ »t«jJ|isT 0 dh? an\ Kr ad a \mh,)U -o - 

16 normaj level; and 

joro i ting ^ocii^ .>vk* o«" dx s ' ^mpie;, u i'» bvse -stru i 

! t> r Li method ot w„i lo, v heu in *U ad u,tea f > da. a i ourt o* 
2 to^i,- alloc ti=i" tt> thr Uara -a mook tot ur.-xxtr i by the sr^n i~ i^r 

TKrtv^Y i'e *n,nrt o* t o\f « iU a ed to the o be fia-ro s,tjo\ 
4 tzvt> r-eo 3' ib> sPdtch rem t <v» m * }bir>g tic *-t/vi- j\ N L of a 

p-edHe ntneC n rube, of f-w»d ,kjk do*ed~k^|. f^t pwei a Hrol 
6 puo? to w 1 mg end -ttjr ^rdn-ic tV t srget c uoer -vy rdp - ins; 

ihu rar^tt Cb/X* of ^ "e-vuiumng power control groups a"xl the frjsnu-s. 

The metftod of claim 15 wher* m adjust^ the am sun; of 
2 pow*.r alJc-caied So the * ame symbol:, ro- impacted b> the search and 
jnc-eajrusg the arruurs: of power allocated to du< othe- f-am- t,ynibo!s 

4 impacted bv die soarrb comp^e^ ractea<=tng the targe; E[j/>j 0 of s 

pr<„detenr_mcd numbf i of toward unk dosed loops t^t powo* contioJ 

6 groups as a turcbon o; a A tarpet db -oxi wherun reajh^tmg powei 
illora:ioi. ♦aithet t o.npu&cs aoustiiig the target Ffc/N 0 of rh<= Temairing 

5 power cjnlroi gutups m the irante- by c^mparuig total symbol energv 
received ;^ tLc lU^nt rrame wnh Jirf* rer.vxred eivrjyv p*-- frame io achieve 

10 target trame error ras-e. 

IS. Tlu.' irethod of clauo :5, \vhere:o ad^u^hno tne naiount of 
2 powi r at>K"ated io thv t'auio symbols ro* trrparrtd the ^eaT'c"-' ana 

mcrt a^ng rbe amouiit oi po^et aik^atfc fv ;ht other frame svmbots 
4 impacted by the search, compnst* mcruafLng ^Ke larsjci E|,/ >in o f a 

pr derermTr^'d numbur oi tor^arc Unl clo^i-looo fast pfnver conirei 

6 grrxii ai- a function a A «atga dB and jne^33ipg th^ reverse umk toMl 
traiiiitt^sion povvei :o a niaxMJVim tolor^bk' h-vel i-' dete- xr.jacdt bv the base 

8 bta-c^n and ccmnutincjvu to tbe use; etdjor; arid 
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<. h\€! <.atl- Mui»; 3 "Uu-io" knH\r a\v im - ^ „,fn«5 ; - 0 
10 hvgci j-b'^o ' "< 1 - 5 " e ^ P'Hstr t'TtR 1* Ov(5s m thy Ua.~vs t\ 

(onpr.r«; -o-<* \ mU '»rer**v vcened tr* sunenl *-j.n." *<t" he 

n. t 1 ;3 'e\eo>~> h<ik ^> i ' aavnv-sot pov>f u ^tro! ale' tt e t v < fr.^fo 
14 boundary. 

^ Ihenefhdot V^n > ^ tu.eso pn,c o=strR a* ,a jimp'es 
s-su b f t'xf r u mpt -*\-> r, poi re „\iot **trt t^th <o N ba-*o s^h ^ 

it o-<5 vrrmunicat^^ o,*.> -5k k n tox excia^.jv 

a transmitter; 

4 a receiver; and 

a 5 <ou^so* oontiguKd to smj.^ a \tw- nen^un v m n^po^-e «o a 
6 tri xeti^ •■wniph^ co r>n<nd {torn t*v base on, Ha ptoresmt tu-tnt' 
coMfi^tr^d to -4o^ sir- target heo* en \ s t nj. es .n a n^moiy tip 
8 a>ivc» ^ Hi- t,J to the *^rget hvus rr\, to puxt-* f-hf- t s tget + rec«<.rm 
b^ples *rd ttai smU th. L\-ge^ ftequ^acy M.rpU processing '<\->jir- M the 
10 base s^t » n wvns ;K recpu-n '-a 1 ? resirieo eojrmunuanor -> on a j-.r-i 
frequency. 

2- Tru *<e "Utun oi 70, wl tbt. ^v>a^ r o^ 

2 ooongmed to c\tftu*.f tV to&s of t;^^ bnk syrolol* dUxing thi- 

^ft-rph: £ ; oi tbe La get f eopre* hv the tat get £1^, fs 0 of 

4 ^et^tmneJ nu^rbo ot f orvw o: Imk tWed f<x>p ia«t po \px cojv o 

gi< aps pr\>- *(» »ir»p]*r.f Of f^e ta^i r nvq* u>rc*, a:iu arte* <*anijvn£ the 
6 target ctq\ L ad uvi thr tasget '\ D o- the reni&kt ig povf eorfrol 

gru" p-> ^ He karn^.^ bv f^oanng tot J ^yrabol ppe^gv -eLO^f ^ 'he 
8 a« iutl ^ru? wth the ^ t red e^er^ per "inc < 1 at new targes fra: ic 

error rare, 

T The a^et <-t?tion o' "'.s m >0 / ultprcri i'v p-i ccsno^ ?o 
2 co^f.guu-1 u ^^.a-ro tie Io-& of ft* vam 'mk d.m f : the 

saro liif or :nt ta^*- f*c^u(. 1 «.v b\ »o^rea- rhc ta-get ^, K c ^ a 
4 pr jcK'k rrKreo 1 rur ne. ot iorwerd 1 rl c'osccl loo} ns poxve, eontud 

gnyjps pno x ,o o^rnphng <>r tht ^tpet —ijiv.u tnj a*Ui si^ns; Lie 
6 t-r^ifi e>>^v .0 j^t the iar^t H 'K u t the enainrs z oow« (.Oufro 
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gtor:^ ni kaa\<-. bv ^oi ipauo^ Ul< t>vtoool cnetg\ re v^vd in "he 
^*eo fr.1T.-. 1 vvrh the ~equoed <"\?ig\ uanu, <o .vhc\t rase^- h?me 
i<ro; utv tK procosoi ;j-ther cor- g.ued z„ "ur*f *oH tiauvroi -\>r 

p.>w«.r or ih<> ^>ver^ hnk vch t <u*vpLrg 1 \ f?jgei fuquercv 

2o 1% aNOi s^fvn of cLeut 20 vUsem l>v vrocvt,-^- 
course rt-d *'> <hvo ome the lot,* ot to-n^id Lrk o\ moote d :nn* 'ae 
saatphvig or tbc target h<->qt ency bv nue-.sm,' -rv fa-get *b-' N 'o ' s 
^■le^c'e-ni.nea nu^boi o; forwa-d Hi cA^ed-oop -'asi uov>,<^ coutrol 
<pojps tn <>t to ;-<rnpUng or dv ^.i^* -oper^v ^r,d ;.ft<>i ^-rpb^o; the 
t?n*et trequ^vy, k> ad ust t tar^-t * h /? V c: rong <x coaUoi 

g-oup-- a dv h^m^ h\ -uirtperag oa .v, tab.s] titerg} ^-e.vel in <h<, 
Lunert haru w< h thv. teqai^d pui i.ou ( "o achte\e :aise: trjnw 

em*i r^fe fh-j \viuvo. iuuiur coufiguted to ir/^a^e .he Of -J trar.^msoor 
uovvtr 0(i the ev»e hns wle.e 5 aropH"g -fu tai^t tn*\erv\, tn,< 
proie^o: ad;j.;>nm; t^o t-tal .tan^uhsj^r powei o:t the xevorse hn\ fo i 
imxi -tm- toVrahV >v-<, as dtvimired K tv b.w stoUor* ,ia I 
oororo.m.c^: to the sarrpl r>g a e*ns ^ pail «t t h o vimphng ;o,-rand 

2* Tin, u<xt t>iatioo of claan whereas th*. proco&cor >t> 
toauguted to ovcumc tht- ici-= of forward hnk &\mboK dumg the 
simpLrg or *K -at£ t C eqwev *v mc: easing the vi^et E&/H' ° ; a 
predetermines Pumbet L t iofvs«rd bnk ■'Io5cu-Io<^j tast oowet co *roi 
gsotv^ pnor to Sfln-kpltng o£ tho latp-« uetp^cy a-xi Aia- a rising thi 
taige i equonc> ad?iu..r.g the target Fk/ N g of tht. rema tun« p. w t r c on-n » 
groups . i the iiames bv tompatsr^ icial s^ibo? eneU4) :oee vt<i ,n tu 
.arreat frame wth :hp re-pircd iaj rg-> per *Mme io r .dj*vc target -"jaroo 
*>rt\>r Mtf, the pnx ^ict tuithei nhgurtrt to julm t>ip tota' -i -in&n ^s o.i 
p.^ws r or* the ^ei-se vhdt sat^^lmg tho iatget hs-queoq, the 

-jiCH.es^ox aajcvtrig ih{ j to^al tr^aMrss^sou p^\pj uu< rever>t hn^ to ^ 
"nuur.uiri to^ablf lev*,! a<- aetermjue-; by u.o ^t-ox and 

<xmrr«jvcrtten u> Hie pu.twr aj> u^jc. o 4 tU «~jn->ltng cpr.jnan^:, toe 
nocec^o" futihiT %oi -Ji^un d ro ignete c>^rrn^ndb fion .ol Ussr otatton to 
-e'UKe tht foc^l f-i "isniiss on ;rn-f rixmu^ tho sarr.phrg of inc i& got 
frequency. 

1^ A rreiSou to, nun.srirtng f;equftux sencb iutv i\ a "\ire>->* 
.on^.L^Ki.anor..-. sv^toio, conipnf Kg 
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ree^sv.ng ^ tieqivarv change com: vne 1 rt" a iroKk. ffcalKV! 10 <=wUh 
4 ncn Eecev'*n<$ a ngtul eo an ->ng na: ^eqjoiry to ttce\ mg a Mrpa on -t 
target trsqxuu} 

6 i'Png ;he user irario;t io the ia:^* tn-q^rv^. and c*-!kvn,.>; tnn 

8 toning tin t<- He rn;-,rui jre M ueru ~aid pm«* s, th< 

stored samples; arsa 
10 rtpori-r.g to a base stat. t -j se^-t o£ tne ->uve>^g 

?> A v^eie^ cjn;rPLm! a-;oa sx^teir eoetpns-siLg 
2 trtaiit t3> tranrnafhtx.j; n remoter jrarj on fro.-n a ba-o „t*tMn thdt 

du'-^b a sevikcd a;-er ^taoors 1 -> nerorn a. h eocene.)- M>mh e^-ir^nn to a 
4 target frequency: 

mean= toi revvnmg ;hi; tomrrmnii.-i::<Xx *t ilw- wActrd u^e; suaon 
6 Aztd tuning the ?ekaed u<*er fcteti w> to the larger f-i'queiw (roT. Vrward 

find -e\er-e eon tnva.ru cakoi^ td f^t h-equeixv, 
8 reeaov for collect ng s*gn~-u s^iplt^ the target nxqu^ucv and ^onni; 

ihe s>-\d vi rroles m n^-mor^ i\ the selected :ts,e: MaUrn 
1-0 meant* i>>* ruu:r s ,; the selected wn - star.on to vne nr^t tt*> vjencv and 

return forward and icvorso ^omrnan cations while ptocessmg me stored 
12 «jg3ia' samples to calculate pilot *>tnngthp, ai\d 

nanwnitu \tf tie calculated pilot strength Iren\ the sekrted ? sei 
14 slauon lo ike base station. 

2^ The bystttn o; clauv 2o wk'ie^i thf recetvmg mi an** is 
2 corhgured to ovnvcne tae loss or forward iad< «ymbc!-* ducsg the 
temping oi the target ire^ueney ly rtmasmg itv lar^i Cv\" 0 of tn«j 
4 ft* vatd lariK closed looo <a»: power control of rlv; user c*iat qi. 

2S. The systeie of tlairn >o v^hetem the ?ecciv:ng means *s 
2 coutiguicd to uveuOTU' the loss o< forward hak ^ymbot- during rhe 

verrph-g ct the tatpei Ueyuency ky «ic ea^ng *hc tarfU Sh/N 0 "o f a 
4 predeterrsmeit number ,0 torw*rJ Irek tl^ed-iuop fast power control 

frot'pi! ptbK to titrurig to the target t^queery 

29 The M'Mexn ot ek-sna whi^'n rhc u\eiv^g mrars is 
2 eo^Lgvred tr ove«"forne the ot torva.-d kni n^K's durj.g tb^ 
s.rop'.m- »t tie target uequencv b\ secre^^ng rht tatge: U/I\ 0 or tne 
4 predetermbied number of forward link closed-loop fast power control 
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groups prior to tuning to the target frequency, and is further configured after 
6 tuning from the target frequency to adjust the target %/N 0 of the remaining 
power control groups in the frames. 

30. Tire system of rUim 26 wherein the receiving meant. is 
2 configured to overcame the loss of forward link symbols during the 

sampling of the target frequency by increasing the target E b /N G 'of a 
4 predetermined number of forward link closed-loop fast power control 

groups prior to tuning to the target frequency, and is further configured after 
6 tuning from the target frequency to adjust the target E b /N 0 of the remaining 

power control groups in the frames by comparing total symbol energy 
8 received in the current frames with a required energy per frame to achieve 

target frame error rate. 

31. The system of claim 26 wherein the receiving means is 
2 configured to overcome the loss of forward link symbols during the 

sampling of the target frequency by increasing the target Bb>/N 0 of a 
4 predetermined number of forward link closed-loop fast power control 

groups prior to tuning to the target frequency, and to adjust the target E^/N c 
6 of the remaining power control groups in the frames after tuning from the 

target frequency by comparing total symbol energy received in the current 
8 frame with the required energy per frame to achieve target frame error rate; 

the receiving means further configured to increase the total transmission 
10 power on the reverse link while sampling the target frequency. 

32. The system of claim 26 wherein the receiving means is 
2 configured to overcome the loss of forward link symbols during the 

sampling of the target frequency by increasing the target %/N Q of a 
4 predetermined number of forward link closed-loop fast power control 
groups prior to tuning to the target frequency, and after tuning from the 
6 target frequency to adjusting the target Eb/N 0 of the remaining power 
control groups in the frames by comparing total symbol energy received in 
8 the current frame with the required energy per frame to achieve target 
frame error rate; the receiving means further configured to increase the total 
10 transmission power on the reverse Link while sampling the target 
frequency, the receiving means adjusting the total transmission power on 
12 the reverse link to a maximum tolerable level as determined by the base 
station and communicated to the receiving means as parr of the sampling 
14 command. 
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33. The system or claim 26 wherein the receiving means is 
configured to overcome the loss of forward lint symbols during sampling 
of the target frequency by increasing the target Ei,/'N 0 of a predetermined 
number of forward link closed-loop fast power control groups prior to 
tuning to the target frequency, and after tuning from the target frequency to 
adjusting th * target B b /N 0 of the remaining power control groups in the 
frames by comparing the foiat symbol energy received in the current frame 
with the required energy per frame to achieve target frame error rate; the 
receiving means being further configured to increase the total transmission 
P«wcr on. the reverse link while sampling the target frequency, the 
receiving means adjusting the {oral transmission power on the reverse link 
to a maximum tolerable level as determined by she base station and 
communicated to the signal sample collecting means as pari of the sampling 
command, the receiving means farther configured to ignore commands 
from the base station to redtice the total transmission power during 
sampling of the target frequency. 
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